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MARKED SPECIFICATION 

Terminal Connection Apparatus of El e ctric Device TERMINAL CONNECTION 
APPARATUS FOR ELECTRICAL DEVICES 

T e chnical Field Background of the In vention 
1 . Field of the Invention 

The present invention relates to a terminal connection apparatus for bridging 
between terminals, of neighboring e l e ctric devic e s ( e .g. , contactor, op e n/clos e 
devic e ). electrical devices (e.g., contactors (relays), on/off devices V 

Prio r 2. Prior Art 

Wh e n a motor is positive/negative - op e r a ted; According to a known arrangement, 
when a motor is normal/re verse-operated, or when one power source is connected to two 
loads in a switching manner, or when two power sources are connected to one load in a 
switching manner, two electromagnetic contactors (relays) or two open/close similar 
on/off devices are provided so as to be physically adjacent to each other* and a terminal 
connection apparatus is used for bridging betw ee n these the terminals by- aof these devices 
using terminal connection conductor. 

Fig. 5 is a wiring diagram of a tripolar conductors. Figs. 5 A, SB and 5C illustrate 
wiring diagrams of a three-pole electromagnetic contactor in various applications using 
such a terminal connection apparatus. 

First, Fig. 5 ( A) Fig. 5 A shows the connection whe rein which two electromagnetic 
contactors 1 are used to perform th e positive/negativ o normal/reverse operation of a 
motor. Here, with regards to the power source side, the space between the two terminals 
1-4*, the space between the two terminals 3-£, and the space between the two terminals 5- 
5 are bridged by the terminal connection conductors 2, 3, and 4to be br i dged in the order 
of phases (i.e., the same phases are bridg e d) mid, with r c gards bridged). With regard to 
the load side, the space between terminals 2-& ?2 and 6, the space between the two 
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terminals 4-4, and the space between terminals €-i6md2 are bridged by the terminal 
connection conductors 5, 6, and 7 to be bridged in the order in which the p hases are 
switched (ic switched, i.e., to be bridged so that two phas e s of the three phases are 
s witched). A s interchanged. As is well known, a tapeto three-phase AC motor can 
provide normal rotation /reverse rotation by switching two pha se s among three of the 
phasesef R, S, and T. Thus, when treating the condition in which the electromagnetic 
contactor 1 mat the left of Fig. 5 (A) b e in g SA is in the ' ; ON" "ON" conditio ns assumed 
as normal rotation, then reverse rotation is provided when the right side is in the 
W'ON" condition. 

Similar switching also can be provided when the power source side and the load 
side ar e dir e ctly switched, are switched directly. 

N e xt, Fig. 5 (B) shows that Fig. 5B shows two electromagnetic contactors lare 
used to switch two loads A and B and R, in which the power source side is bridged in the 
order of the phases. When the left side of Fig. 5-(B)5B is turned ON, then the load A is 
supplied withthe powersewee and, when the right side is turned ON, then the load B is 
supplied with th e power source. Fig. 5 (C) shows that power. Fig. 5C shows two 
electromagnetic contactors lare used to switch two power sources A and B and R, in 
which the load side is bridged in the order of the phases. When the left side of Fig. & 
(G)5C is turned ON, the power source A is supplied to the load and, when the right side is 
turned ON, the power source B is supplied to the load. 

Fig. 6 shows Figs 6A and 6B show an example in which a conventional terminal 
connection apparatuses used to provide a reversible type electromagnetic contactor used 
for the positive/negativ e for the normal/reverse operation of a motor. Fig. 6 (A) shows 
fce moton where Fig. 6A is a side view and Fig. 6 (B) shows the 6B is a front view. In 
Fig. 6, two Two electromagnetic contactors-h 1 are provided on an attachment base 8 so 
as to be adjacent to each other and are interlocked by a mechanical interlock apparatus 9 
so that the two contactors are not turned ON at the same time. As shown, the space 
between the terminals at the power source side (upper side) is bridged by the terminal 
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connection conductors 5 to 7 in the order of the switching of the phases, while the space 
between the terminals at the load side (lower side) is bridged by the terminal connection 
conductors 2 to 4 in the order of the phases. 

Figs. 7 A, 7B and 7C are respectively a side view, a front view and a lower face 
view of a terminal connection conductor. Fig. 7 and Fig. 8 r es p e ctively show different 
conv e ntional examples illustratin g such as the terminal connection conductor 2 in Fig. 6, 
for e xample. In th e drawings, "(A)" is th e side vi e w, ;; ( B )" is the front view, and "(C)" is 
the lower face view. First, in Fig. 7, tho Figs. 6A and 6B, in the exemplary conventional 
terminal connection apparatus. The terminal connection conductor 2 consists of a U- 
shaped conductor punched out of a plate material, both ends of which are bent to have at a 
right angle to provide a terminal section 2a. The space between the terminal sectionsSar 
2a is covered by an insulation material 10. In Fig. 7, thc The insulation material 10 is 
applied, for example, with a polyethylene resin immersion coating or a powder insulation 
coating. 

Th eFigs. "8A, 8B and 8C are respectively a side view, a front view and a lower 
face view of another example of the terminal connection conductor 2 of Fig. S in Figs. 6A 
and 6B. Here, terminal connection conductor 2 has the same structure as that of F4gr 
7 Figs. 7 A, 7B and 7C. but the former is different from the latter in that the insulation 
material 10 is formed by a tube that contracts whenbemg subjected to heat. In Figr 
fe Figs. 6A and 6B, for the purpose of saving space, the terminal connection conductor 3 
is provided to have a Q-liko e-like shape and the terminal connection conductor 6 is 
provided to have a strip-like shape, and they are connected to the terminal connection 
conductors 2 and 4 and the terminal connection conductors 5 and 7 so as to be 
perpendicular thereto , as ohown in Fig. 6 . 

Spanish Patent Publication No. ES2081243 discloses a different conventional 
technique regarding a terminal connection apparatus for bridging b e tw ee n the terminals 
of two e lectric d e vices provided to be adjac e nt to e ach oth e r, in a terminal connection 
apparatus for bridging the terminals of two electrical devices provided to be adjacent to 
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each other. This apparatus is designed such that an electric insulation e l e m e nt having a 
groove forguiding an e l e ctric wir e is provided, and the groove is inserted with an e lectric 
wir e for bridging betw ee n th e t e rminals. This apparatus is designed so that an electrical 
insulation element having a groove for guiding an electric wire is provided, and an 
electric wire is inserted in the groove for bridging between the terminals. 

Th e t e rminal conn e ction conductor of Fig, 7 insulation coat e d by an imm e rsion 
coating or a powder insulation coating can be appli e d, as shown in the drawing, with an 
insulation coating up to th e root of the terminal s e ction If the terminal connection 
conductor of Figs. 7A, 7B and 7C is-coated for insulation by an immersion coating or a 
powder insulation coating, the insulation coating can be applied, as shown, up to the root 
of the terminal section, b ut has a problem in that th e insulation coating mat e rial n ee ds to 
b e dri e d for a long time, causing a poor workability. However, a problem arises in that 
the insulation coating material needs to be dried for a long time, so it has poor 
workability. 

In contrast, the t e rminal conn e ction conductor of Fig. 8 using a th e rmal 
contraction tube has, when compar e d to th e conventional e xampl e of Fig. 7, a superior 
workability for the insulation coating In contrast, in the terminal connection conductor of 
Figs. 8A, 8B and 8C using a thermal contraction tube, when compared to the 
conventional example of Figs. 7 A, 7B and 7C, the insulation coating has superior 
workability, but such a thermal contraction tube tends to have wrinkles during the 
contraction (th e corn e r section wher e the conductor is bent in particular t e nds to hav e a 
complicat e d s hap e due to the wrinkles). However, such a thermal contraction tube tends 
to develop wrinkles during contraction, and the corner section where the conductor is 
bent in particular tends to have a complicated shape due to the wrinkles. In view of this, 
when a th e rmal contraction tube is used, conventional t e chniques hav e prevented such a 
conductor bend section from being insulation - coat e d as much as possible so that the 
insulation coating can be pro vided to th e middle part of th e U - shaped s e ction (see Fig. 8). 
In view of this, when a thermal contraction tube is used, conventional techniques have 
prevented such a conductor bend section from being maximally insulation-coated, so that 
the insulation coating is provided only in the middle part of the U-shaped section (see 
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Figs. 8A, 8B and 8C). How e ver, this caus es th e conductor to b e e xpos e d in a wid e r area, 
thus causing a risk of a short circuiting accident caus e d wh e n this expos e d part is adher e d 
with a conductiv e foreign mat e rial (e.g., scraps of e l e ctric wire) or an e lectric shock 
accident due to the contact with a linger, for example. Thus, the conductor is exposed in 
a wider area, which runs the risk of a short-circuit when this exposed part comes in 
contact with a conductive foreign material (e.g., scraps of electric wire), or of causing an 
electric shock if contacted by a finger, for example. Th e t e rminal connection apparatus 
for r e v e rsible op e ration of Fig. 6 also had a probl e m in that th e wiring tends to b e carri e d 
out incorrectly b e caus e six terminal connection conductors ar e connected s e parately. The 
terminal connection apparatus for reversible operation of Figs. 6 A and 6B also has a 
problem of incorrect wiring because six terminal connection conductors must be 
connected separately. 

On the other hand, regarding the apparatus according to Spanish Pat e nt 
Publication No. ES20812 4 3 in which an e l e ctric wir e i s ins e rt e d to the groove of an 
e l e ctric in su la tion ele m e nt, e xposed electric wiring is contain e d in a narrow e r space 
which thus reduces th e risk of e lectric shock accidents. On the other hand, with the 
apparatus according to Spanish Patent Publication No. BS2081243 in which an electric 
wire is inserted to the groove of an electrical insulation element exposed electric wiring 
is contained in a narrower space, which reduces the risk of electric shocks. T his 
apparatus also has an advantag e in that th e wiring can b e arranged with more pr ecisi o n 
b e caus e t e rminals can b e conn e ct e d aft e r all e l e ctric wir e s are r e tain e d by e l e ctric 
insulation elem e nts. This apparatus also has an advantage that the wiring can be arranged 
with more precision because terminals can be connected after all electric wires have been 
retained by electrical insulation elements. How e v e r, groov e s ins e rted with electric wir e s 
requir e different route patterns in accordanc e with the wiring type ( e .g., ord e r of phas e , 
phase switching), thus causing a problem in that an increased number of types of e l e ctric 
insulation elem e nts rend e rs th e layout mor e compl e x. However, grooves in which 
electric wires are inserted require different routing patterns in accordance with the wiring 
type (e.g»> order of phase, phase switching), thus increasing the complexity of the layout 
process. A deeper groove for providing an e nhanced insulation also t e nds to caus e th e 
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deformation of a rosin formed e l e ctric insulation e lement, thus causing a probl e m where 
an electric wir e sometimes cannot be inserted into the groove. A deeper groove for 
providing an enhanced insulation also tends to cause deformation of the resin-formed 
electrical insulation element, which may cause a problem in inserting the wiring into the 
groove. Such a groov e also caus e s a risk in which th e insulation of an el e ctric in s ulation 
e l e m e nt may b e d e t e riorat e d due to dust or th e lik e becaus e the groove in the e lectric 
insulation e l e m e nt is in an "op e n" condition befor e b e ing inserted with an electric wir e . 

Such a groove also creates a risk that die insulation of an electrical insulation 
element may deteriorate from dust or the like, because the groove in the electrical 
insulation element is in an "open" condition before an electrical wire is inserted. 

Th e present inv e ntion intends to solve these probl e ms. It is an obj e ctive of th e 
present inv e ntion to improve th e insulation of th e t e rminal conn e ction conductor, to 
prevent an inccorrcct wiring op e ration, and to simplify the wiring work and the 
manag e m e nt of compon e nts. The present invention is intended to solve these problems. 
It is an objective of the invention to improve the insulation of the terminal connection 
conductor, to prevent incorrect wiring, and to simplify the wiring work and the 
management of componen ts. 

Disclosure of the Invention Summary of the Invention 

In order to solve the above problems, according to the invention of Claim 1 , a 
terminal connection apparatus of an e lectric devic e for electrical devices is provided in 
which the terminal connection apparatus has terminal connection conductors for a 
plurality of phases for bridging between the terminals of twoe lectric d e vi c e s provided to 
be adjacent to each other and, this electrical devices. The terminal connection conductor 
has , at both ends thereof terminal sections connected at both ends for connection to the 
terminals of the electric devic e s and consists of a U shaped conductor in which electrical 
devices. The terminal connection conductor is U-shaped and the space between these 
terminal sections is covered by an insulation material, wher e in an insulation cas e 
fe fmateriaL An insulation case, housing the terminal connection conductors, collectively 
s iuTOundin g surrounds the terminal connection conductors for a plurality of phases^ except 



Marked Specification 



14 



FEC151NP 



for the terminal s e ctions is provided and this in s ulation cas e houses therein th e t e rminal 
connection conductors for unitization. 

According to th e inv e ntion of Claim 1, the terminal connection conductors for a 
plurality of phases are coll e ctiv e ly h o us ed in the insulation cas e fo r sections, to provide 
unitization. This enables the insulation of the terminal connection conductors to be 
completely protected from the exterior. This also can adopt A lso, since each of the 
terminal connection conductors can be insulation - cov e red covered with insulation in the 
minimum range required for interphase insulation, the mimm.um th.is permits use of a 
thermal contraction tube to minimize the amount of insulation covering utilizing a 
th e rmal contraction tub e , thus utilized and simplifying the insulation covering operation. 

Th e t e rminal conn e ction conductors Further, the terminal connection conductors 
for a plurality of phases are connected whil e b e in g after having been unitized by the 
insulation case, \$jiich jhus suppr e ssing an inccorrect wiring operation. On th e other 
hand rreduces the likelihood that the wiring operation will be performed incorrectly. 
Further vet, the insulation case i s provid e d to may have a box-like shape to collectively 
housetherem the terminal connection conductors for a plurality of phases., and thus can be 
widely used regardless of the wiring type (e.g., phase order wiring, phase switching order 
wiring). Furthermore, the insulation case is sealed by a cover body, thus preventing the 
insulation from b e ing det e riorat e d du e to th e ingr e ssion deteriorating due to an ingress of 
dust or the like. 

According to th e inv e ntion of Claim 2, in the inv e ntion of Claim 1 ^ another aspect 
of the invention, the terminal connection conductors consi s tin g are formed of a plate 
materia l and are provided to be parallel to one another in the plate thickness 
dir e ction. direction of plate thickness. This allows the entire configuration to be retained 
more securely wh e n compar e d to than that of a terminal connection conductor of the prior 
art using an electric wire, and also enables the apparatus to hav e a thinn e r s hap e .b e 
thinner. 
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According to th e invention of Claim 3, in the inv e ntion of Claim 2, still another 
aspect of the invention, with the insulation case consists o f including a box-shaped body 
having at the upper fac e an op e ning, and having at th e upp e r e dg e a notch engaged with 
th e terminal s e ction of thc an opening at the upper face, and with terminal connection 
conductor and a plate shaped cov e r body attached to this body b y conductors of a plate 
material provided to be parallel to one another in the direction of plate thickness, the box- 
shaped body has notches at the upper edge for the respective conductors. Each notch is 
engaged with a terminal section of the respecti ve terminal connection cond uctor. The 
case also includes a plate-shaped cover body engaging the box-shaped body and covering 
the opening at the upper face. The terminal connection conductors that are inserted in the 
body and in which the terminal sections thereof are projected via the notches, are pressed 
by the cover body to be fixed. This allows an insulation case having a simple structure to 
enable the terminal connection conductors to be positioned according to need, and the 
complete protection of the insulation by surrounding the terminal connection conductors. 
being engaged therewith and cov e ring the op e ning and, th e terminal connection 
conductor that is ins e rted to the body and in which th e t e rminal s e ction is project e d via 
th e notch is pressed by th e cover body to be fixed. This allows an insulation case having 
a simpl e structure to enable th e t e rminal connection conductors to be position e d 
according to n ee d, and th e complete protection of th e insulation by s urrounding the 
terminal connection conductors. 



According to a further aspect of the invention, the terminal connection conductors 
are covered by thermal contraction tubes. This covering may be provided in the range 
required for interphase insulation, while for the exposed terminal connection conductor 
parts, the insulation case provides protection. According to th e inv e ntion of Claim 4 . in 
the invention of Claim 2, the t e rminal connection conductor is covered by a thermal 
contraction tube. This cov e ring may be provid e d in the rang e requir e d for interphas e 
in s ulation, and for the exposed terminal connection conductor parts, an insulation cas e is 
prov i d e d. 



Marked Specification 



14 



FEC151NP 



Brief Description of the Drawings 

Fig. 1 is an exploded perspective view of a phase switching terminal connection 
apparatus illustrating an embodiment of thepresent invention. 

Fig. 2 is an exploded perspective view of a phase order terminal connection 
apparatus illustrating an embodiment of thepfesent invention. 

Fig. 3 is a perspective view illustrating the appearance of the terminal connection 
apparatus of Fig. 1 or Fig. 2. 

Fig. 4 shows Figs. 4A and 4B are respectively a side view and a front view of an 
electromagnetic contactor using the terminal connection apparatus of Fig. 1 and Fig. 2. 
Fig. 4 (A) shows th e side view whil e Fig. 4 (B) shows the front vi e w. of Fig. 1 or Fig. 2. 

Fig. 5 shows Figs. 5 A - 5C show a wiring diagram of a tripolar electromagnetic 
contactor using the terminal connection apparatus. Fig. 5 (A) s hows a apparatus, where 
Fig. 5A shows motor reversible operation, Fig 5~(B)5B shows load switching, and Fig. & 
(G)5C shows power source switching. 

Fig. 6 shows Figs. 6A and 6B are respectively a side view and a front view of an 
electromagnetic contactor using a conventional terminal connection apparatus. Fig. 6 (A) 
is the sid e vi e w and Fig. 6 (B) is the front vi e w. 

Fig. 7 shows Figs. 7 A, 7B and 7C are respectively a side view, a front view and a 
lower face view of a terminal connection conductor in a conventional terminal connection 
apparatus. Fig. 7 (A) is the sid e view, Fig. 7 (B) is the front vi e w, and Fig. 7 (C) is the 
low e r face view. 

Figs. 8A, 8B and 8C are respectively a side view, a front view and a lower face 
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Fig. 8 show s view of a different terminal connection conductor in a conventional 
terminal 

connection apparatus. Fig. 8 (A) is the sid e vi e w. Fig. 8 (B) is th e front vi e w, and 
Fig. 8 (C) is th e low e r face vi e w. 

(D e scription of Ref e r e nc e Numerals) 

4 Electromagnetic contactor 

2 to 7 Terminal conn e ction conductor 

9 Interlock apparatus 

4-0 Insulation material 

44 Insulation cas e 

45 Insulation case body 

45 Insulation case cover body 

Best Mode for Carrying out the Invention 

Detailed Description of the Preferred Embodiment 

Hereinafter, with reference to Fig. 1 to Fig. 4 , Figs. 1 to 4B„ an embodiment of this 
invention will be described. Fig. 1 is an exploded perspective view of a terminal 
connection apparatus of a phase switching connection. Fig. 2 isake an exploded 
perspective view of a terminal connection apparatus of phase order connection. Fig. 3 is 
a perspective view illustrating the appearance of the apparatus of Fig. 1 or Fig. 2. Fig. 4 
(A)4A is a side view of an electromagnetic contactor for reversible operation using the 
apparatus of Fig. 1 or Fig. 2. Fig. 4 (B) 4B is the front view. In the drawings, the same 
components as those of the conventional example are denoted with the same reference 
numerals. 

In Fig. 1 and Fig. 2, the terminal connection conductors 2 to 7 each consist of a U- 
shaped conductor pressed out of a plate material and both ends thereof are bent to hav e a 
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at a right angle to provide terminal sections 2a to 7a. The conductor part, except for the 
terminal sections 2a to 7a. is covered by thean insulation material 10 consisting of a 

thermal contraction tube. ThisThe insulation covering 10 covers, as shown in the 
drawing, only up to the middle of the U-bend part of the conductor for the minimum 
covering required to provide the interphase insulation of the terminal connection 
conductors 2 to 1, thus suppr e ssing wrinkles caus e d at th e to 7. This suppresses the 
creation of wrinkles during thermal contraction. 

The terminal connection conductors 2 to 7 for a plurality of phases (three- 
(tripolar phase in the drawing) are collectively surrounded, except for the terminal 
sections 2a to 7a, by the insulation case 1 1 consisting of a molded resin. The insulation 
case 1 1 consists of a box-shaped body 12 having at the upper face an opening, and a 
plate-shaped cover body 13 for covering the opening. The upper edge of the front face of 
the body 12 has six notches 12a engaged with the terminal sections 2a to 7a of the 
terminal connection conductors 2 to 7 and the7. The center of the front face and both 
ends thereof have an engagement section 12b engaged with the cover body 13. On the 
other hand, the cover body 13 has, at the front edge thereof, six eenvex protruding 
sections 13a engaged with the notches 12a of the body 12 andan engagement nail 13b is 
projections 13b are p rovided to correspond to the engagement section 12b of the body 12. 

As shown in Fig. 1 and Fig. 2, the above-described terminal connection 
conductors 2 to 7 are attached by superimposing them so as to be parallel to one another 
in the plate thickness direction of plate thickness, to insert them tain the body 12 while 
engaging the terminal sections 2a to 7a with the notches 1 2a, aft e r which th e convex 
seetien- 1 2a. Then, the protruding - tra nsections 1 3a are engaged with the notches 12a to 
engage the cover body 13 to the opening of the body 12, thereby engaging the 
engagement nail 13b to th e projection 13b with the engagement section 12b in a snap fit 
manner. As a result, the terminal connection conductors 2 to 7 housed in the body 12 are 
positioned by the notches 12a via the terminal sections 2a to 7a and are pressed and fixed 
by the cover body 13. This allows the terminal connection conductors 2 to 7 for the 
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respective phases to be integrally unitized via the insulation case. Fig. 3 shows the 
terminal connection apparatus unitized in this manner. 

The terminal connection apparatus of Fig. 3 in this condition is placed on the two 
electromagnetic contactors+T 1 shown in Fig. 4 to be connected as shown in the manner 
shown to bridge the spaces of the terminals for the respective phases. In Fig. 4, the upper 
side is the power source side to which the terminal connection apparatus of a phase order 
connection type shown in Fig. 1 is connected,, while the lower side is the load side to 
which the terminal connection apparatus of phase switching connection type shown in 
Fig. 2 is connected. As a result, the left and right electromagnetic contactors^ 1 are 
alternately turned ON as described above, thereby switching the positiv e /negative 
normal/reverse operation of a motor (not shown). In Fig. 4 , the The terminal connection 
apparatus is tightened to the main terminal of the electromagnetic contactors-^ 1 via the 
block terminal 14, as 44r shown in Fig. 4. This structure will be not described in detail 
because the block terminal 14 is irr e l e vant not material to the present invention. 

Wh e n compar e d to th e conventional techniqu e s, With reference to the described 
embodiment, the terminal connection conductor of the invention has the following 
advantages over the conventional shown e mbodim e nt has th e advantag e s as shown 
below -structures. 

(1) The terminal connection conductors 2 to 7 are collectively surrounded by fte 
insulation case 1 1 . This pr e v e nts, even when th e t e rminal conn e ction conductors 2 to 7 
have an expos e dconductor, an accident ( e .g.- the insulation case 1 1 . This prevents 
accidents, such as short-circuiting caused when thean exposed part is adhered with 
foreign material or an electric shock due to contact with a finger), with a finger, even 
when the terminal connection conductors 2 to 7 have an exposed conductor. 

(2) For the same reason as describe in (1) above* the terminal connection c 
onductors 2 to 7 can have an exposed conductor to the maximum allowable limit in terms 
of preventing interphase short-circuiting, thus suppressing wrinkles from (2) Du e to th e 
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r e ason shown in th e abov e (1), the tenninal conn e ctionconductors 2 to 7 can have an 
e xpos e d conductor to th e maximum allowabl e limit interms of pr e v e nting interphas e 
short circuiting, thus suppressing, ev e n wh e n a thermal contraction tub e that can b e 
cov e red easily is used, w 'tinkles caused by the thermal contraction by minimizing the 
insulation covering of the U-bend part of the conductor, conductor, even when a thermal 
contraction tube that can be covered easily is used. 

(3) The terminal connection conductors 2 to 7 can be connected to the 
electromagnetic contactor 1 while being unitized in an integral manner, thus simplifying 
the wiring operation and preventing it from being performed incorrectly. (3) The terminal 
connection conductors 2 to 7 can b e conn e ct e d to thcelectromagnetic contactor 1 while 
b e ing unitiz e d in an integral manner, thus preventing an inccorr e ct wiring op e ration and 
s implifying th e wiring operation. 

(4) The insulation case 1 1 is entirely sealed and thus the insulation at the inner 
side is protected from deterioration, (4) Th e insulation cas e 1 1 is entir e ly s e al e d and thus 
th e insulation at th e inner side is prevented from being det e riorated. 

(5) The box-shaped insulation case 1 1 only surrounds the terminal connection 
conductors 2 to 7 from the exterior, and does not have complicated rib or grooved 
structures, so that it easily can be resin-formed and made resistant to deformation. ( 5) 
Th e box-shap e d insulation case 1 1 only surrounds th e t e nninal conn e ctionconductors 2 to 
7 from th e e xterior and does not have complicat e d rib or groov e dstructur e s, thus can be 
e asilyresin fanned and b e r e sistant to d e formation. 

(6) The box-shaped insulation case 1 1 can be commonly used for both of the 
phase order connection and the phase switching connection. (6) The box shap e d 
insulation case 1 1 can be commonly used for both of th e phas e ord e r conn e ction and the 
pha s e switching conn e ction. 

Industrial Applicability 
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As described above, according to this invention, terminal connection conductors 
for a plurality of phas e s ar e coll e ctively surrounded by th e insulation cas e in a unitiz e d 
manner. This enables th e insulation to be completely prot e ct e d whil e simplifying th e 
insulation covering of the terminal connection conductors, and can prevent an incorr e ct 
wiring operation and improve the workability in various operations. 
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